Due to the high content of liquid wax and its industrial utilization, jojoba has drawn much chemical attention.
Because of this reason , most research of jojoba has been limited to the area of lipid chemistry except simmondsin. We have been interested in the carbohydrate components of jojoba seeds and hulls from the standpoint of utilization as raw material in the exploitation of biomass conversion. In previ ous papers,1,2) we reported the chemical struc ture of xyloglucan isolated from jojoba seeds . We have recently found an acidic xylan in jojoba hulls and report its chemical structure in this paper. Unless otherwise stated, experimen tal procedures used for this study were the same as those described in previous papers . [3] [4] [5] A fruiting body of jojoba is composed of a few seeds coated with one layer of outer tissue , Polysaccharides were extracted from the def atted hull powder (151.0 g) of jojoba succes sively with hot water (pectic substance I, PS-I), 0.5% ammonium oxalate (PS-II), 4% KOH (hemicellulose I, HC-I), and 24% KOH (HC-II) 6) Each extract was dialyzed and centrifuged. Each soluble product (fraction B) in the supernatant solution and insoluble product (fraction A) obtained as a precipitate were recovered by freeze-drying.
Finally, seven non-cellulosic polysaccharide fractions (PS-I, PS-IA and -JIB, HC-IA and -IB, and HC-IA and -JIB) were obtained. A neutral sugar composition analysis showed that xylan-like polysaccharides were present in fraction . HC-IA (extracted with 24% KOH and rendered insoluble in water) ( Table 1) .
Fraction HC-IIA (855.5 mg) was dissolved in AX (8.4 mg) was methylated'' and hy drolyzed and the sugar linkage composition was analyzed by gas liquid chromatography (GLC) of the resulting alditol acetates.8) 2, 3-Di-0 methyl-xylose (87%) and 2-and/or 3-mono-Omethyl-xylose (13%) were structural units in the methylated AX.
To analyze the structure of the side chain of AX, the acidic sugar was isolated. AX (100.6 mg) was hydrolyzed with 2 M trifluoroacetic acid (TFA) for 5 h at 100°C . The hydrolyzate was chromatographed on a column (1.5 x 45.5 cm) of Bio-Gel P-2 equilibrated with water. Fractions of 2.0 mL each were collected and assayed for carbohydrates.9) Tubes 21-32 and 44-56 were separately combined and freezedried to give AX-AH-I (665 ,ug as xylose equiva lent) and AX-AH-II (40.5 mg as xylose equiva lent). Analysis of AX-AH-II by GLC and PC (method A) showed that AX-AH-II was composed of only xylose. AX-AH-I was dissolved in 2 mL of water and applied to a column (1.1 x 16 cm) of Amberlite CG-400 (acetate form). The column was first eluted with water (20 mL) and then with a linear gradient produced by mixing 50 mL each of water and 1 M acetic acid, followed by elution with 30 mL of 1 M acetic acid. Fractions of 2 mL each were collected and assayed for carbohydrates.9)
The bound fractions (tubes 44-51, acidic sugar fraction) were combined and concentrated.
The acidic sugar fraction was shown by PC (on Toyo No. 50 filter paper by the descending method with the solvent system of ethyl acetate-wateracetic acid-formic acid= 18 : 4 : 3:1, method B) to be composed of a sugar having RXY1 0.68. Fraction AX-EH-I was subjected to anion exchanger chromatography on Amberlite CG-400 (acetate form) in a manner almost identical with that described for AX-AH-I, and acidic sugar fractions (AX-EH-I-A) were obtained. The matrix-assisted laser-desorption ionization time of the flight mass (MALDI-TOF-MS) spec trum of fraction AX-EH-I-A was measured. An aqueous solution (0.51uL, about 100 pg/mL) of fraction AX-EH-I-A was mixed with an equal volume of 1% 2,5-dihydroxybenzoic acid in 40% acetonitrile aqueous solution.
This mixture was applied to the MALDI probe and dried. MALDI-TOF-MS was recorded with a Voyager RP (PerSeptive Biosystems, USA) operating at a 20 kV accelerating voltage. Ion desorption was accomplished with a nitogen laser (A = 337 nm). Figure 1 shows the spectrum of fraction The above results suggest that an acidic xylan obtained from jojoba hulls (AX) has a linear chain of (1-*4) -D-xylosyl residues in the backbone, about 13% of which are branched at the 0-2 position, with 4-O-methyl-a-D-gluco pyranosyluronic acid residues. The chemical structure of jojoba hull-glucuronoxylan is simi lar to those of the acidic xylans that have been characterized from a number of plant tissues.14)
Most of the xylose residues in HC-IIB are derived from xyloglucan (unpublished data). It would be interesting to clarify whether or not xylose-containing polysaccharides in HC-IA and -TB, which are extracted with 4% KOH, are arabinoxylan and/or arabinoglucuronoxylan.
